Structure of the Fab fragment of therapeutic antibody Ofatumumab provides insights into the recognition mechanism with CD20.
CD20 is an important drug target for B-cell depletion therapy against certain B-cell lymphomas and autoimmune diseases. The success of anti-CD20 antibody drugs such as Rituximab, Ibritumomab, and Tositumomab has promoted the development of new generation of anti-CD20 antibodies for therapeutic applications. Ofatumumab is a fully human anti-CD20 antibody that is currently in phase III clinical trial for several types of malignancies and autoimmune diseases and is one of the most promising anti-CD20 drugs. Here we report the crystal structure of the Fab fragment of Ofatumumab at 2.2A resolution. The antigen combining site is composed of a large, deep pocket formed by six CDR loops. The pocket has a hydrophobic periphery and a positively charged bottom. Structure analysis and comparison with other antibodies suggest that the hydrophobic periphery might interact with the epitope on CD20 that is enriched with hydrophobic residues and very close to cell membrane, and the positively charged bottom might interact with Glu(150) of CD20 which is the only negatively charged residue within the epitope. These results provide some insights into the recognition of Ofatumumab with CD20 and explain how the antibody can recognize an epitope so close to the cell membrane.